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Evaluation of Cavity Parameters

Cavity Length
The cavity length L of the InGaN VCSEL was estimated using the equation [1] :
where FSR is the free spectral range of 10.8 nm, λ is the lasing wavelength of 425.7 nm, and n is refractive index. n(λ) was determined from the Sellmeir dispersion relationship in GaN [2] :
where A 0 = 2.27, A 1 = 304.7 nm 2 , and A 2 = 294.0 nm 2 ; we obtained n and dn/dλ at 425.7 nm to be 2.48 and -0.00178 nm -1 , respectively. From these parameters, we estimated L to be approximately 2.6 µm.
Photon Lifetime
The photon life time within the cavity τ was estimated using the relationship [3] :
where Q is the cavity quality factor defined as Q ≡ ω/∆ω, ω is angular frequency, and ∆ω is the FWHM (full width half maximum) of the resonant peak. For the optical mode centered at 425.7 nm with 1.0-nm spectral width in the InGaN VCSEL, Q was evaluated as 425.7, and then τ was estimated to be approximately 0.1 ps.
